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Purpose: The purpose of this study was to evaluate the early and late outcomes of renal autotransplantation (RAT)
according to the etiology of the underlying renal artery disease.
Material and methods: Between January 1985 and April 2001, we performed 68 RAT procedures in 57 patients. The
surgical indications were fibromuscular dysplasia (FMD) for 34 RAT procedures in 30 patients (11 men, 19 women;
mean age, 41.3 14.6 years), Takayasu’s disease (TD) for 26 RAT procedures in 19 patients (five men, 14 women; mean
age, 33.0 12.3 years), and atherosclerosis for eight RAT procedures in eight patients (seven men, one woman; mean age,
66.5  7.9 years). The incidence rate of hypertension was 87% in patients with FMD and 100% in patients with TD and
atherosclerosis. The incidence rate of renal dysfunction was 75% in patients with atherosclerosis, 27% in patients with
FMD, and 16% in patients with TD. Autotransplantation was isolated in 31 cases and was associated with another
vascular procedure in 37 cases, including 22 thoracoabdominal aorta repairs and 11 abdominal aorta or iliac artery
repairs. The technique used to achieve renal revascularization was direct reimplantation in 17 cases and indirect
reimplantation in 51 cases. The conduit used for indirect reimplantation was an arterial autograft in 42 cases, a vein
autograft in seven cases, and a prosthetic graft in two cases. Simultaneous revascularization of the contralateral kidney was
performed in 21 patients and included nine RAT procedures. Contralateral nephrectomy was performed in five patients.
Results: In the FMD group, early segmental infarction was observed in four cases. Secondary nephrectomy was necessary
in one case (at 88 months). Actuarial survival rates were 96.2%  0.03% at 5 years and 84.1%  0.11% at 10 years.
Secondary patency rates were 100% at 5 years and 92% 0.07% at 10 years. Hypertension normalized or improved in 96%
of patients. Renal function improved in 50% of patients. In the TD group, one patient died of multiple organ failure 4
days after the procedure. Nephrectomy was necessary in one case. The actuarial survival rate was 94.7%  0.05% and the
secondary patency rate was 91.3%  0.05% at both 5 and 10 years. Hypertension normalized or improved in 89% of the
cases, and kidney function improved in all cases. In the atherosclerosis group, nephrectomy was necessary during the early
postoperative period in three cases and during late follow-up in two cases (at 9 months and at 68 months, respectively).
Actuarial survival rates were 54.7%  0.2% at 5 years and 18.2%  0.16% at 10 years. The secondary patency rates were
50.0%  0.17% at 5 years and 33.3%  0.18% at 10 years. Hypertension normalized or improved in 50% of cases, and
kidney function improved in 33% of cases.
Conclusion: RAT is highly effective for treatment of complex renovascular lesions related to FMD and TD. Although RAT
is less effective for atherosclerosis, it may be the only alternative in cases involving extensive renovascular disease. (J Vasc
Surg 2003;37:353-61.)
Currently, percutaneous transluminal angioplasty
(PTA) is the usual treatment for isolated occlusive fibrodys-
plastic or atherosclerotic lesions of the renal artery.1 How-
ever, PTA may be unsuccessful and even hazardous in patients
with dysplastic or atherosclerotic lesions involving intrahilar
branches or with inflammatory lesions, such as those associ-
ated with Takayasu’s disease (TD). Renal autotransplantation
(RAT) has been used as an alternative treatment for aneurys-
mal or complex occlusive disease of the renal artery for more
than 30 years. The purpose of this retrospective study was to
describe our series of 68 RAT procedures in patients with
renovascular disease and to evaluate late clinical and functional
outcomes as a function of the underlying etiology.
METHODS
Patients. Between January 1, 1985, and April 30,
2001, 68 RAT procedures were performed for renovascular
disease in 57 patients. The underlying disease was fibro-
muscular dysplasia (FMD) in 30 patients (53%; 34 RAT
procedures), TD in 19 patients (33%; 26 RAT procedures),
and atherosclerosis in eight patients (14%; eight RAT pro-
cedures). Preoperative data for patients in these three etio-
logic groups are presented in Table I. Mean age was 20
years higher in patients with atherosclerosis compared with
patients with FMD or TD. Arteriography showed two types
of lesions (ie, aneurysm or occlusion). FMD often involved
aneurysm or occlusion or both, whereas atherosclerosis and
TD usually involved only occlusion. In four cases, attempts
at revascularization of the ipsilateral kidney with conven-
tional surgery or PTA had failed. Previous revascularization
of the contralateral kidney also had failed in two of six
patients in the FMD group and in one patient in the TD
group. The incidence rate of hypertension was 87% in the
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FMD group and 100% in the atherosclerosis and TD
groups. Renal function was normal in 66% of patients with
FMD and TD but was abnormal in 75% of patients with
atherosclerosis.
Surgical technique. Thoracoabdominal exposure
was the most frequent technique in the TD group because
most of these patients needed complex vascular reconstruc-
tion including concurrent treatment of associated aortic
and intestinal artery lesions (Table II). Intraabdominal
exposure was sufficient to allow single-stage treatment of
associated lesions in 65% of patients in the FMD group and
in 100% of patients in the atherosclerosis group.
After the kidney was freed from overlying perinephric
fat and its color and size were assessed, the extrahilar renal
artery, renal vein, and ureter were dissected, with care taken
not to injure the periureteral vasculature. The ureter was
left intact in all cases. After the remaining vascular attach-
ments were divided, the mobilized kidney was exteriorized
on a tray of ice slush to ensure cooling. To facilitate venous
repair on the right kidney, section of the renal vein was
performed to fashion a flange of the inferior vena cava. After
a mean duration of warm ischemia less than 5 minutes, the
main renal artery was catheterized and perfused with con-
trol pressure with 500 to 1000 mL of heparin-containing
extracellular ionic solution (Ringer’s lactate) at 4° C. Dis-
coloration and uniform cooling of the kidney were consid-
ered as macroscopic proof of adequate perfusion. In case of
extensive lesions, mobilization of segmental branches of
Table I. Preoperative data in series of patients who underwent RAT according to underlying etiology
FMD TD ATS
No. of patients 30 19 8
Gender (male/female) 11/19 5/14 7/1
Mean age (y) 41.3  14.6 33.0  12.3 66.5  7.9
Age range (y) 13–65 14–56 54–76
No. of RAT procedures 34 26 8
Lesions
Occlusive 15 22 6
Aneurysm 14 1 2
Combined 5 3 0
Single kidney 5 3 1
Previous renal revascularization
Ipsilateral 2 1 1
Controlateral 6 1 0
Hypertension 26 (87%) 19 (100%) 8 (100%)
Serum creatinine level 1.8 mg/dL 8 (27%) 3 (16%) 6 (75%)
ATS, Atherosclerosis.
Table II. Intraoperative data in series of patients who underwent RAT according to underlying etiology
FMD TD ATS
No. of RAT procedures 34 26 8
Isolated 24 3 4
Associated with other procedures 10 23 4
Exposure
Abdominal 22 3 8
Thoracoabdominal 12 23 0
Extracorporeal circulation 3 6 0
Associated procedures
Descending thoracic or thoracoabdominal aorta 5 17 0
Abdominal aorta/iliac arteries 4 3 4
Intestinal arteries 5 12 3
Supraaortic trunks 0 4 0
Coronary arteries 0 1 0
Contralateral renal artery
Autotransplantation 2 7 0
In situ revascularization 3 6 3
Nephrectomy 5 0 0
Autotransplantation technique
Direct reimplantation 5 9 3
Arterial autograft 28 14 0
Venous autograft 1 3 3
Prosthesis 0 0 2
ATS, Atherosclerosis
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the intrahilar arteries was completed after perfusion was
initiated because perfusion facilitated dissection by distend-
ing small-diameter vessels. Perfusion of a polar artery was
sometimes necessary to obtain complete protection. In
patients with multiple renal arteries or severe stenosis in-
volving first-division or second-division segmental
branches, retrograde perfusion was performed with direct
catheterization of the renal vein. The cannula was identical
to the one that was used to perfuse the main renal artery and
was larger in diameter than the one that was used to directly
cannulate the segmental branches. The perfusion pressures
and volumes were similar in all cases. A continuous perfu-
sion system was not used. Temperature was monitored with
a heat sensor. For prolonged procedures, additional perfu-
sion was carried out if necessary to ensure that renal tem-
perature did not exceed 15° C. Before reimplantation, the
kidney was briefly perfused to check the integrity of intra-
hilar artery anastomoses and the quality of parenchymal
perfusion.
All occlusive or aneurysmal lesions were repaired. Arte-
rial reconstruction was limited to the extrahilar region in 25
cases (37%) and extended to the intrahilar region in 43
cases (63%). Various techniques were used to achieve en-
largement of intraluminal diameter. In 16 cases (24%), a
double-barrel side-to-side anastomosis was performed be-
tween small-diameter branches. In eight cases (12%), a
metal dilator was used to expand first-order and second-
order segmental vessels. In three cases (4.4%), endarterec-
tomy was performed to remove atherosclerotic and fibrous
narrowing. Patency of distal anastomoses was checked with
careful passage of graduated dilators. Revascularization in-
volved one renal artery in 19 RAT procedures (28%), two
renal arteries in 31 RAT procedures (45%), three renal
arteries in 14 RAT procedures (21%), and four renal arteries
in four RAT procedures (5.8%). One hundred thirty-nine
renal arteries were revascularized (mean, two arteries per
kidney). The repairs involving one or two renal arteries
were performed either because of extensive lesions that
were considered to be untreatable with other methods than
RAT or because of the presence of associated lesions of the
thoracoabdominal or upper abdominal aorta, which other-
wise would have involved an excessive duration of warm
renal ischemia.
In 17 cases (25%), the renal artery was reimplanted
directly on the inflow artery. In the remaining 51 cases,
indirect reimplantation was performed with either an arte-
rial autograft (n  42), a venous autograft (n  7), or a
Dacron prosthesis (n  2). The most frequently used
arterial autograft was the superficial femoral artery (SFA;
n 30). The hypogastric artery (n 9) and the iliac artery
bifurcation or external iliac artery (n 3) were also used as
arterial autografts. In 27 cases in which the SFA was used
(including three bilateral RAT), the harvested autograft
was replaced with a crural segment of the greater saphenous
vein (n  16) when it was available and congruent or a
polytetrafluoroethylene prosthesis (n  11) when the vein
was unavailable or its diameter was inappropriate for arterial
replacement. Arterial grafts were not used in patients with
atherosclerotic lesions because of the diffuse nature of that
disease. Alternatively, all patients in the atherosclerosis
group were treated with the greater saphenous vein, pref-
erentially a valveless segment. Proximal arterial implanta-
tion was performed on the native common iliac artery in 37
cases (54%), on the native infrarenal aorta in 15 cases (22%),
on the body or a branch of an aortic prosthesis in 13 cases
(19%), and on the external iliac artery, hypogastric artery,
or superior mesenteric artery in one case each (4.5%).
Venous implantation was performed on the inferior vena
cava in 38 right RAT procedures (56%) and on the com-
mon iliac vein in four right RAT procedures and in 19 left
RAT procedures (34%) or with direct repair of the native
renal vein for one right RAT and six left RAT procedures
(10%). The reconstructed kidney was reimplanted in the
heterotopic position in the iliac fossa in 50 cases (74%) and
in the orthotopic position in the lumbar fossa in 18 cases
(26%).
As summarized in Table II, RAT was isolated in 31
cases (46%) and was associated with other revascularization
procedures in 37 cases (54%). Associated procedures in-
cluded thoracoabdominal aortic repair in 22 cases and
abdominal aorta or iliac artery repair in 11 cases, mainly in
the TD group. Concurrent revascularization of intestinal
arteries, supraaortic arteries, and coronary arteries was per-
formed in 20 cases, four cases, and one case, respectively.
Contralateral renal revascularization was performed in 21
cases (37%), either with autotransplantation (n 9) or with
in situ aortorenal bypass, direct reimplantation, or transaor-
tic endarterectomy (n  12). Contralateral nephrectomy
was necessary because of ischemia in five cases (8.7%).
Follow-up angiography (Figs 1 and 2) and measure-
ment of serum creatinine were performed in all patients
before discharge. Subsequent follow-up included clinical
examination, laboratory testing, and routine ultrasonogra-
phy for assessment of the patency of the RAT and the SFA
replacement grafts. Arteriography was repeated if an abnor-
mality was detected. Late effects on blood pressure were
evaluated on the basis of the criteria described by Dean et
al.2 In patients with renal insufficiency before RAT, renal
function was assessed according to the criteria defined by
Cambria et al,3 with a 20% difference in the serum creati-
nine level to indicate improvement or deterioration in
comparison with the preoperative value.
RESULTS
All data regarding actuarial survival and long-term pa-
tency rates are shown in Figs 3 and 4 and Table III and are
summarized in Table IV. The mean follow-up period was
62.2  47.9 months (range, 1 to 201 months). In six
patients (seven RAT) of the FMD group, the ultrasono-
graphic follow-up was censored after 1, 4, 6, 10, 38, and 89
months of surveillance. In three patients (four RAT) of the
TD group, ultrasonographic follow-up was censored after
33, 38, and 65 months of surveillance. All patients in the
atherosclerosis group have continued to return for late
imaging.
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Autotransplantation for FMD (n  34). Postoper-
ative recovery was clinically uneventful in all patients in the
FMD group. Arteriography documented segmental infarc-
tion in four kidneys (12%), caused by occlusions of polar
arteries in two cases and of segmental branches in two cases.
Two small aneurysms were detected in second-division
segmental branches in one case. Deterioration of renal
function occurred in one patient, but this resolved rapidly
without dialysis.
Two patients died during late follow-up because of
cardiac disease (at 19 months) and cancer (at 101 months).
Several reinterventions were necessary during the follow-up
period. One patient needed nephrectomy 88 months after
RAT. One patient with a single kidney underwent reinter-
vention at 6 months to correct proximal stenosis of an SFA
autograft implanted on the terminal aorta to supply the
main renal artery and polar artery. A prosthetic graft was
placed between an aortobiiliac prosthesis and the arterial
autograft, and the postoperative recovery was uneventful.
Another patient needed reintervention at 41 months be-
cause of occlusion of an SFA autograft. This patient with
only one kidney had been treated for FMD lesions related
to von Recklinghausen’s disease. Surgical exploration re-
vealed the presence of characteristic lesions on the SFA
autograft. Aortorenal bypass was performed with a vein
graft, again with an uneventful postoperative recovery.
Another patient had asymptomatic occlusion develop of
the polytetrafluoroethylene graft that had been used to
replace an SFA harvested for RAT (at 66 months). No
reintervention was undertaken for this patient.
After RAT, blood pressure normalized or improved in
25 of the 26 patients with FMD (96%) who originally had
hypertension. In the remaining patient (3.8%), hyperten-
sion was unaffected by RAT. Renal function improved in
four of the eight patients with FMD with renal insuffi-
ciency. In the remaining four patients, renal function was
unaffected.
Autotransplantation for TD (n  26). In the TD
group, one patient with a single kidney died of multiple
organ failure 4 days after RAT and simultaneous repair of a
thoracoabdominal aortic aneurysm. Six patients who un-
derwent RAT in association with aortic reconstruction had
nonfatal complications, including pneumonia in three
cases, pyelonephritis in one case, gram-negative septicemia
in one case, and chylothorax in one case. Medical treatment
was successful in all six of these patients. One patient had
intestinal occlusion develop that necessitated lysis of adhe-
sions 30 days after RAT. Renal infarction was observed in a
15-year-old patient after bilateral RAT. Renal function was
recovered in this patient after 10 days of dialysis. Renal
insufficiency occurred in another patient but resolved
quickly without dialysis.
No late deaths occurred in the TD group. In one
patient, nephrectomy was necessary 10 months after an
Fig 1. A, Preoperative arteriogram shows dysplastic aneurysms in segmental branches of right renal artery. B,
Follow-up arteriogram after RAT on common iliac artery, with indirect reimplantation of main artery with SFA
autograft and direct reimplantation of lower polar artery (arrow).
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orthotopic autotransplantation because of chronic hydro-
nephrosis. The most likely cause of this complication was
retroperitoneal fibrosis around the ureter after a hematoma
of the renal fossa.
Hypertension normalized or improved in 16 of the 18
patients with TD and hypertension (89%) who survived the
procedure. In the remaining two patients (12%), hyperten-
sion was not affected. Renal function improved in two surviv-
ing patients who initially had preoperative renal insufficiency.
Autotransplantation for atherosclerosis (n  8).
Postoperative recovery was clinically uneventful in six pa-
tients in the atherosclerosis group. Complications were
observed in two patients who underwent RAT associated
with aortic repair (ie, colonic necrosis treated with colec-
tomy with uneventful recovery in one case and pneumonia
that responded to medical treatment in the other). Early
nephrectomy was necessary in three cases. In one case,
emboli from an unrepaired thoracoabdominal aneurysm
Fig 2. A, Preoperative arteriogram shows aneurysm of thoracoabdominal aorta with occlusion of left renal artery in
patient with TD. B, Follow-up arteriogram after RAT on external iliac artery, with indirect reimplantation of two
arterial branches with two SFA autografts (arrows).
Fig 3. Life-table analysis of survival as function of underlying etiology. ATS, Atherosclerosis.
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led to destruction of the kidney, necessitating chronic
hemodialysis. In the other two cases, RAT had been at-
tempted in an attempt to salvage an atrophic kidney related
to chronic occlusion of the renal artery. Chronic hemodi-
alysis was not necessary in the latter two cases. Segmental
infarction from occlusion of a polar artery occurred in two
other patients.
Five patients (62%) died during the late follow-up
period. The causes of death were deterioration of general
status in one case (at 4 months), cancer in two cases (at 28
and 59 months), acute lower extremity ischemia in one case
(at 83 months), and stroke in one case (at 117 months).
Late nephrectomy was necessary in two patients (at 9 and
68 months), including one who needed chronic hemodial-
Fig 4. Life-table analysis of secondary patency as function of underlying etiology. ATS, Atherosclerosis.
Table III. Life-table cumulative secondary patency rate of renal autotransplantations for fibrodysplastic lesions (n 
34), TD (n  26), and atherosclerosis (n  8)
Interval (mo) No. at risk No. failures
No. withdrawn patent
Interval
patency rate
Cumulative
patency rate
Standard
errorDuration
Loss to
follow-up Death
FMD
0-20 34 0 0 5 1 1.00 100% 0
20-40 28 0 2 1 0 1.00 100% 0
40-60 25 0 2 0 0 1.00 100% 0
60-80 23 0 6 0 0 1.00 100% 0
80-100 17 1 8 1 0 0.92 100% 0
100-120 7 0 1 0 1 1.00 92% 0.07%
120-140 5 0 1 0 0 1.00 92% 0.07%
140-160 4 0 2 0 0 1.00 92% 0.07%
160-180 2 0 1 0 0 1.00 92% 0.07%
180-200 1 0 0 0 0 1.00 92% 0.07%
200-201 1 0 1 0 0 1.00 92% 0.07%
TD
0-20 26 2 5 0 1 0.91 100% 0
20-40 18 0 5 3 0 1.00 91.3% 0.05%
40-60 10 0 0 0 0 1.00 91.3% 0.05%
60-80 10 0 2 1 0 1.00 91.3% 0.05%
80-100 7 0 5 0 0 1.00 91.3% 0.05%
100-120 2 0 0 0 0 1.00 91.3% 0.05%
120-140 2 0 1 0 0 1.00 91.3% 0.05%
140-156 1 0 1 0 0 1.00 91.3% 0.05%
Atherosclerosis
0-20 8 4 0 0 0 0.50 100% 0
20-40 4 0 0 0 0 1.00 50% 0.17%
40-60 4 0 0 0 1 1.00 50% 0.17%
60-80 3 1 0 0 0 0.66 50% 0.17%
80-100 2 0 0 0 0 1.00 33.3% 0.18%
100-120 2 0 0 0 1 1.00 33.3% 0.18%
120-128 1 0 1 0 0 1.00 33.3% 0.18%
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ysis 68 months after RAT. One patient underwent endar-
terectomy for treatment of stenosis of an aortoiliac pros-
thetic branch that developed proximal to an arterial graft
implanted during RAT 103 months earlier. This lesion was
discovered during assessment for intermittent unilateral
claudication and had no impact on blood pressure or renal
function. Successful preventive treatment was performed.
Hypertension normalized or improved in four of the
eight patients with hypertension in the atherosclerosis
group. Hypertension was unaffected in three patients and
worsened in one. In the six patients with preoperative renal
insufficiency, kidney function improved in two, was unaf-
fected in three, and worsened in one.
DISCUSSION
The utility of RAT for treatment of renovascular lesions
associated with FMD is well documented.4,5 However,
with the advent of PTA techniques, indications for RAT
have been reduced to cases involving aneurysmal lesions
and lesions located on distal and intrahilar segmental renal
artery branches that are not accessible with miniaturized
endovascular guidewires and catheters.1,6 Another possible
indication for RAT is FMD involving the trunk of the renal
artery with extensive segmental dissection.7 Satisfactory
short-term and long-term results have been reported in
these selected cases. In a series with 63 RAT procedures in
patients with FMD, Brekke et al5 reported normalization or
improvement of hypertension in 91% of cases and mainte-
nance of renal function in 95% of cases. Approximately 66%
of these patients underwent RAT before the use of PTA
became widespread. Analysis of these cases indicated that
only about 10% would have been eligible for endovascular
treatment.
The role of RAT for management of lesions caused by
TD and atherosclerosis remains unclear. Few investigators
have experience in surgical treatment of TD, and the use of
RAT has been described only in a few isolated case re-
ports.6,8 In a previous article, we reported use of RAT for
treatment of nearly 11% of renal artery lesions associated
with TD.9 These lesions were either extensive or involved
several renal arteries. On the basis of our experience, we
have progressively made RAT the procedure of choice for
treatment of patients with TD with renovascular lesions
that would be difficult to dissect because of the inflamma-
tory nature of the disease or extensive involvement (usually
occlusive lesions) of distal branches. We also have used
RAT in patients with aortic lesions that were not sufficiently
severe to warrant reconstruction but would have interfered
with aortorenal or iliorenal bypass or direct reimplantation.
In this regard, it should be noted that thickening of the
aortic wall is almost always associated with involvement of
the hepatic, mesenteric, and splenic arteries, thus excluding
their use for bypass inflow. Our experience indicates that
RAT is effective in patients with TD, given the frequent
association of renal artery lesions with thoracoabdominal
aortic disease necessitating surgical treatment. Overall post-
operative morbidity, especially pulmonary complications,
was linked mainly to the extent of the operative exposure
that was necessary to achieve single-stage reconstruction,
which we advocate in these young patients. The single case
of early thrombosis that occurred in our series was probably
related to prolonged arterial spasm in a 15-year-old patient
Table IV. Postoperative data in series of patients who underwent RAT according to underlying etiology
FMD TD ATS
Early results
Death 0 1 0
Uneventful recovery 30 11 6
General complications 0 7 2
Nephrectomy 0 1 3
Segmental infarction 4 0 2
Late results
Death 2 0 5
Actuarial survival rate
5 years 96.2%  0.03% 94.7%  0.05% 54.7%  0.2%
10 years 84.1%  0.11% 94.7%  0.05% 18.2%  0.16%
Nephrectomy 1 1 2
Reintervention 2 0 1
Actuarial secondary patency rate
5 years 100%  0.0 91.3%  0.05% 50.0%  0.17%
10 years 92.0%  0.07% 91.3%  0.05% 33.3%  0.18%
Hypertension
Normalized or improved 25/26 16/18* 4/8
Unchanged 1 2 3
Worsened 0 0 1
Renal function
Improved 4/8 2/3* 2/6
Unchanged 4 0 3
Worsened 0 0 1
*One early postoperative death.
ATS, Atherosclerosis.
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with small-diameter vessels. Nephrectomy related to me-
chanically induced hydronephrosis without vascular com-
promise was necessary in only one case.
In our opinion, the only indication for RAT in the
management of atherosclerosis is extensive renovascular
disease. In patients with typical ostial or juxtaostial lesions,
conventional open surgery or, more and more frequently,
PTA is used. The use of RAT can also be considered for
patients with solitary kidneys if vascular reconstruction
otherwise would necessitate prolonged operative ischemia
because of the complexity of the lesions or multiple arterial
involvement. Unlike a number of other investigators,10,11
we do not believe that these indications for RAT should be
liberalized. Poorer long-term outcome in terms of late
nephrectomy and survival of the patients in our atheroscle-
rosis group compared with those in our TD or FMD groups
was probably related to older age and to the use of RAT to
attempt salvage of atrophic kidneys in two cases.
In all cases, RAT is a relatively simple technique but
requires meticulous planning and execution.12 The
method for exposure must be chosen according to the
associated procedures that may also be necessary. We prefer
the retroperitoneal approach for isolated unilateral RAT,
whereas the median transperitoneal approach is mandatory
for single-stage bilateral RAT. The thoracoabdominal
route is used mainly for RAT in conjunction with recon-
struction of the descending thoracic or thoracoabdominal
aorta. Dissection of the renal hilum is facilitated with exte-
riorization of the kidney and the use of perfusion to distend
small-diameter arteries. In our opinion, use of a continuous
perfusion system13 is unwarranted because a heat sensor
can be used to monitor kidney temperature and perfusion
can be resumed whenever necessary. We always leave the
ureter intact to limit the risk of devascularization, to avoid
complications that might be associated with resuturing,
and to shorten the length of the operation. The intact
ureter was never a limitation factor for exposure. Blood
reflux and diffusion of perfusion solution into the systemic
circulation was prevented with placement of a bulldog
clamp on the ureter.7,14 Excessive ureter length did not
lead to any complication in the patient in whom the kidney
was transposed in the iliac fossa. In this regard, it is impor-
tant to avoid twisting of the ureter during placement of the
kidney.15
In theory, autotransplantation into the iliac fossa could
be associated with a long-term risk of renal insufficiency
from the development of atherosclerotic lesions in the iliac
arteries. This late complication was not encountered in our
experience with a mean follow-up period of 62.2  47.9
months. In one patient in our series, we performed preven-
tive repair of stenosis that developed on an aortoiliac pros-
thesis proximal to the reconstructed kidney more than 8
years after RAT. This case underlines the need for regular,
long-term surveillance in these patients.
The late results of RAT have rarely been described. An
analysis of previous literature is difficult because few au-
thors have provided sufficient information about either the
underlying etiology or the methods and duration of follow-
up.5,6,10,11,13,16-18 One hundred fifty-four patients under-
went RAT for renovascular lesions in a large series of 305
cases described by Flatmark et al,11 but the prognosis
during a mean follow-up interval of 4.3 years was men-
tioned only for a 20-patient subgroup of patients with
FMD or atherosclerosis lesions involving a solitary kidney.
Despite the paucity of data, there is a consensus that RAT
allows effective and durable treatment of hypertension.
Our findings after a mean follow-up period of 5 years
show excellent long-term results of RAT in patients with
FMD and TD. Our longest follow-up period in these
patients was nearly 17 years. For optimal outcome in young
patients needing bypass, we recommend the use of SFA
autografts, which provide stable long-term results. For
several years, we have preferentially used the SFA to revas-
cularize visceral arteries in younger patients. It is an autog-
enous graft that usually provides adequate length to treat
one or more visceral arteries. The congruence in diameter
between the graft and the renal or intestinal arteries is
usually excellent. Moreover, the harvesting process does
not generate any pelvic or colonic ischemia in patients who
commonly have associated lesions of intestinal arteries (12
combined revascularizations of intestinal arteries in our
series). Results are less satisfactory for atherosclerotic le-
sions. However, patients with atherosclerosis usually have
isolated lesions without involvement of distal renal arteries
and thus are more likely to be eligible for conventional in
situ repair or PTA.
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